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Figure 2. Comparison of manual synovitis segmentation (left) and automated
segmentation using targeted thresholding techniques (right). Sagittal T1w CE
FS image. Synovial thickening is depicted as hyperintense contrast enhance-
ment (outlined in red using manual segmentation and coded in white using au-
tomated technique).
A strong correlation between synovial volume and the summed
SQ scores (ρ=0.71, 95% conﬁdence intervals (CI) [0.48-0.85]) was
shown. A moderate correlation was observed for the maximum SQ
scores (ρ=0.47 95% CI [0.14-0.70]). Linear regression conﬁrmed
these results.
Conclusions: Obtaining synovitis volumes by targeted thresh-
olding is an efﬁcient alternative to manual segmentation and is
well correlated with manual segmentation. Segmentation time is
reduced by about 80%. Gaussian deconvolution methods provide
results which are also correlated with manual segmentation but do
not seem to be as accurate as targeted thresholding.
SQ-assessment of synovitis correlates well with synovitis volume
and provides complementary anatomical information concerning
the distribution of regional synovitis.
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Purpose: The present study was designed to evaluate the im-
plantation of alginate beads containing human mature allogenic
chondrocytes for the treatment of symptomatic cartilage defects of
the knee. MRI was used for the morphological analysis of cartilage
repair. The correlation between MRI ﬁndings and clinical outcome
was also studied.
Methods: A biodegradable, alginate-based biocompatible scaffold
containing human mature allogenic chondrocytes was used for the
treatment of symptomatic chondral and osteochondral lesions in
the knee. Twenty-one patients were prospectively evaluated with
use of the Western Ontario and McMaster Universities Osteoarthri-
tis Index (WOMAC) and the Visual Analogue Scale (VAS) for pain
preoperatively and at 3, 6, 9 and 12 months of follow-up. Of the
21 patients, 12 had consented to follow the postoperative MRI
evaluation protocol. MRI data were analyzed based on the original
MOCART (Magnetic Resonance Observation of Cartilage Repair
Tissue) and modiﬁed MOCART scoring system. The correlation
between the clinical outcome and MRI ﬁndings was evaluated.
Results: A statistically signiﬁcant clinical improvement became
apparent after 6 months and patients continued to improve during
the 12 months of follow-up. One of the two MRI scoring systems
that were used, showed a statistically signiﬁcant deterioration of
the repair tissue at one year of follow-up. Twelve months after
the operation complete ﬁlling or hypertrophy was found in 41.6 %.
Bone-marrow edema and effusion were seen in 41.7% and 25%
of the study patients, respectively. We did not ﬁnd a consistent
correlation between the MRI criteria and the clinical results.
Conclusions: The present study conﬁrmed the primary role of
MRI in the evaluation of cartilage repair. Two MOCART-based
scoring systems were used in a longitudinal fashion and allowed
a practical and morphological evaluation of the repair tissue. How-
ever, the correlation between clinical outcome and MRI ﬁndings
was poor. Further validation of these scoring systems is manda-
tory. The promising short-term clinical outcome of the allogenic
chondrocytes/alginate beads implantation was not conﬁrmed by
the short-term MRI ﬁndings.
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Purpose: Osteoarthritis (OA) has been a prevalent musculoskele-
tal disease causing pain and disability. Methods of evaluating
the articular cartilage in OA are quite important to make treat-
ment strategies. Ultrasonography is a non-invasive method widely
accepted in daily clinical use. However, because of low central
frequency in ordinary equipment, its resolution for evaluating the
articular cartilage was not sufﬁcient to supersede a histological
examination. In the present study, a high frequency ultrasound
microscope (HFUM) was equipped for non-invasive microscopic
evaluation of a cartilage-bone complex. The purpose of this study
was to evaluate HFUM images (B-mode) comparing the histolog-
ical sections as well as the scanning acoustic microscopic (SAM)
images, which can estimate tissue elasticity based on the sound
speed of thinly sliced tissues.
Methods: Animals. Five adult male Sprague-Dawley rats (20
weeks) were used in this study. After administration of an overdose
of sodium pentobarbital, a cartilage-bone complex was obtained
from the medial midcondylar regions of the tibia with a cylindrical
bar. The specimens were immersed in a saline before scanning
with HFUM.
Tissue Preparation. After scanning with HFUM, the specimens
were immersed in 4% paraformaldehyde and decalciﬁed in EDTA.
The specimens were embedded in parafﬁn and cut into 5-μm
sagittal sections from the medial to the lateral side of the joint.
The hematoxylin and eosin-stained sections were used to assess
the structures, cells, tidemarks.
HFUM. The start of the pulse was within 400 ps, the pulse width
was 2 ns, and the pulse voltage was 40 V. The electric pulse was
used to excite a PVDF transducer with the central frequency of
120 MHz. The frequency range covered was up to 500 MHz, and
the sampling rate was 2 GS/s. Eight pulse echo sequences were
averaged for each scan point in order to increase the signal-to-
noise-ratio. The transducer was mounted on an X-Y stage with a
microcomputer board that was driven by the PC through RS232C.
The Both X-scan and Y-scan were driven by linear servo motors.
3D image was reconstructed by sequential B-mode images with
the intervals of 8-micron step using specially developed 3D image
software.
SAM. A single pulsed ultrasound with 5 ns pulse width was emitted
and received by the same transducer above the specimen. The
